In the literature using short-run timing restrictions to identify monetary policy shocks in vector-auto-regressions (VAR) there is a debate on whether (i) contemporaneous real activity and prices or (ii) only data typically observed with high frequency should be assumed to be in the information set of the central bank when the interest rate decision is taken. This paper applies graphical modeling theory, a data-based tool, in a small-scale VAR of the US economy to shed light on this issue. Results corroborate the second type of assumption.
Introduction
Vector-auto-regressions (VARs) are a widely used tool to provide stylized facts about responses of macroeconomic variables to structural shocks. These facts are useful per se and also serve as guidelines in evaluating or calibrating theoretical business cycle models. The literature employing VARs to identify and estimate the effects of monetary policy shocks using short-run timing restrictions typically distinguish among three sets of variables: (i) the information set, i.e., the set of variables known to M. Fragetta Department of Economics, University of Salerno, Via Ponte don Melillo, 84084 Fisciano, Italy e-mail: mfragetta@unisa.it G. Melina (B) School of Economics, Faculty of Business, Economics and Law, University of Surrey, Ground Floor AD Building, Guildford, Surrey GU2 7XH, UK e-mail: giovanni.melina@gmail.com the monetary authorities when the policy decision is taken; (ii) the policy instrument; and (iii) the set of variables the value of which is known only after the policy is set. Such a distinction often suggests a block-recursive structure exploitable in identifying the VAR. Most of the existing empirical papers in the field can be classified into two broad groups, which differ in the content of the information set of the monetary authority.
The first group of papers, which can be thought of following a "workhorse" approach, include, among many others, Christiano and Eichenbaum (1992) and Christiano et al. (1996) , as well as the influential paper by Christiano et al. (2005) . These studies hold that the central bank has at its disposal sources of information about the economy well beyond the published data. In fact, policymakers have access to monthly or even daily estimates of a series of indicators on economic activity and prices sufficient to provide them with a clear and prompt indication of the state of the economy. Consistent with this argument, the assumption made is that, among other variables, the monetary authority is capable to observe the contemporaneous (within quarter) values of output and domestic prices (GDP deflator) at the time of the monetary policy decision.
The second group of papers can be thought of adopting an "alternative" approach. This approach is adopted, for instance, by Sims and Zha (1998), the extension proposed by Kim and Roubini (2000) with monthly data and international variables, and the macroecometric model of the UK proposed by Garratt et al. (2003) . These papers argue that only high-frequency data should be assumed to be in the information set of the central bank. For example, Sims and Zha (1998) use quarterly data and find it more reasonable to assume that only contemporaneous money supply and commodity prices are known to the central bank when the interest rate is set, since such indices are released at monthly and daily frequencies, respectively. On the contrary, proper measures of variables such as the real GDP and the GDP deflator are assumed to be known to policymakers only with a lag. 1 Both approaches make use of reasonable and convincing arguments; hence, in principle, there is no clear-cut reason why one should be preferred to the other. This makes the task of imposing a priori short-run identifying restrictions contentious and complex. In fact, especially in small-scale VARs, conditional also on the degree of correlation between reduced-form residuals, results depend (at least quantitatively) on the various possible timing restrictions imposed. This paper applies Graphical Modeling (GM) theory to a small-scale VAR of the US economy to establish whether the data are informative on which of the two approaches is preferable. The methodology is well suited to establish short-run timing restrictions as it is able to characterize the relationship between contemporaneous variables in terms of linear predictability. It is, therefore, helpful in clarifying the issue from a statistical point of view. Reale and Wilson (2001) and Wilson and Reale (2008) show how the theory can be used in a VAR, while Oxley et al. (2009) and Fragetta and Melina (2011) are examples of how the method can be applied to macroeconomic analysis.
